Radioprotective and antioxidant properties of low-altitude Podophyllum hexandrum (LAPH).
The development of nontoxic yet effective radioprotectors is needed because of the increasing risk of human exposure to ionizing radiation. We have reported that high-altitude Podophyllum hexandrum (HAPH) confers a radioprotective effect in in vitro and in vivo models. The present study reports on the antioxidant and radioprotective properties of low-altitude Podophyllum hexandrum (LAPH), from which the toxic compound podophyllotoxin has been partially removed during the extraction process. Using HPLC,we estimated the relative content of two marker compounds, podophyllotoxin and podophyllotoxin glycoside, in low-altitude Podophyllum extract (LAPE) and found them to be 23.3% and 9.50%, respectively. The ferrous ion chelation potential of LAPE was estimated using the 2,2 bipyridyl assay, and the activity was found to be increased concomitantly with the increase in its concentration, with a maximal inhibition at 25 microg/mL (42.20%) as compared to quercetin (34.9%). The electron donation potential of LAPE was also evaluated, because the antioxidant activities of natural products are known to bear a direct correlation with their ability to donate electrons. The concentration required to attain unit absorbance values at 700 nm were 0.230541+/-0.09 and 0.041+/-0.06 for butylated hydroxyl toluene and LAPE, respectively, indicating a higher antioxidant activity of LAPE. The free radical scavenging ability of LAPE was also assessed and exhibited a dose-dependant increase (1-100 microg/mL), comparable to that of quercetin at 25 microg/mL. The role of LAPE in protecting DNA was evaluated, and it was found that LAPE (30 microg/mL) rendered its maximum radioprotection against the 250 Gy-induced damage in the plasmid (pBR322) relaxation assay. LAPE significantly inhibited radiation-induced, iron/ascorbate- and combined stress (iron/ascorbate and radiation)-induced formation of TBARS (p<0.05). We conclude that LAPH, with its easy accessibility, ease of cultivation, multifarious radioprotective properties, and role as a renewable source of bioactive constituents, along with its low associated toxicity (due to partial removal of podophyllotoxin), enhances its possible use for human clinical applications.